A neuron fires in response to a stimulus, and in most cases, becomes refractory to further firing while returning to its resting state. In some neurons, however, a brief stimulus induces prolonged firing, lasting many seconds or even minutes. What mechanisms underlie this persistent response? One hypothesis has been that the neuron is linked into circuits that feed back onto it, providing a long-lasting secondary source of excitation. But models of such systems suggest they are much more susceptible to perturbation than is found in the neurons that actually exhibit prolonged firing.
account for the prolonged elevation of intracellular calcium, which in turn could explain the prolonged firing of the mitral cells.
To test this idea, they built a model involving three membrane proteins: the sodium/calcium exchanger, the calcium pump, and the sodium/potassium ATPase. By incorporating details of intracellular diffusion and the varying density of membrane proteins among cellular compartments, they showed that the intracellular sodium concentration was a major determinant of the slow decay in calcium levels. While the calcium pump removed calcium from the cell, the exchanger, driven by high sodium to run in reverse, let it back in (Fig 1) . Critically, the effect depended on having relatively few sodium/potassium pumps available, in order to keep sodium elevated. The model predicted, and in vitro measurements confirmed, that blocking the exchanger allowed calcium to fall faster and abolished the prolonged firing of mitral cells.
The mechanism described here is unlikely to be limited to the accessory olfactory bulb's mitral cells. Further experiments will test whether it also contributes to long-lasting firing in other brain areas, including those involved in working memory, which involves persistent firing in response to limited stimuli. In addition, given calcium's critical role as an intracellular signaling molecule, activity-dependent prolonged elevation of calcium may contribute to changes in synaptic plasticity, gene expression, and other processes, at time scales previously unrecognized.
